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(54) DISK DRIVE, AND MANUFACTURE OF HARD DISK DRIVE AND THE DISK DRIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain accurate and 
easy assembling. 

SOLUTION: A rotating shaft 5 is supported rotatably by 
an oil-retaining bearing 4 of a slide bearing, and a 
locking member 8 for the rotating shaft 5 is fitted only by 
being inserted into the rotating shaft 5 from the outside 
of the slide bearing or a slide bearing retaining member 
3, therefore assembly workability is made satisfactory by t 
preventing such adhesion of lubricating oil in the slide 
bearing and the rotating shaft as found in fitting an E-ring 
to the rotating shaft. In a hard disk drive 1 , since rigid 
accuracy is necessary for conducting positioning 
between a base reference surface and a disk mounting 
surface, when an assembly Z is integrated with an 

assembly XY fitted with the locking member 8 with the rotating shaft 5 of the assembly X 
inserted into and fixed to the oil-retaining bearing 4 of the assembly Y, a positioning jig is 
interposed between the base reference surface and the disk-mounting surface for positioning, 
thus it is possible to perform accurate assembling work with errors occurring only at this time. 
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[«»R©«ffl] 

t mrntc mm §ft a hhew t , Iuhbrm* t *f l t h 

>M£fc|3B£tifcX-r-^ fc, HHS-rV X^o^ijJLfc 
w&H fiT fuHBHBSfV X ? ^ffif$-r a -rV X ^ffif$ffi 
LtuHB0fK«fc nfc n-^/N^" , Mn-^ 

tBfsm© raw t *f iri-t s ^ tufBR^f* t is?f me-r a 
Btt<Dnmr>imm^m±&mmmt)mif z tu mhb 

5 fu f Bffiih&6 ffl cj 1*1 TfcS SlWJf A 5 nfc 
[IMS 2] MfBffi±i6fflgP#©«gK\ tuHB«7? 

ussnftc i^wm^-rsft^a i tte«©r^x^ 

gP^ffAn!t^\ M^©#fti»^fufBRM*©{£SJfL 
m 1 $^fi 2 fc!B«©rV X^ilKSBo 

Mn^tfB«©rV xtmmmWc 
im^m 5 ] it sf<a i ~ a ©fanfrtfesMit&BS 

•y h aw 5 titcv-f^yic mmttm o mtcm 2 

feffl«gPt^^]-rsffifBRM*©«m^6ffi±46fflgP 
»^fu!BffiihJ6ffl« t«fP*WTS £ 5 tcffA 

^-X©raM«gP©^MfJlcXx-^^@SL^3ffi 
jiftORmBflfc, fufBRfKf*^ ALTfufBH 1 IMjz 
f**3 £ tftg 2 fiiif+^EH^ 5 k: |g L T , f Bg-rV X * 
©^WLtwS^tiTffifBfBS-rVX^^ffifS-rstufB 
n-^/N^CrVX^ffiWffii:, fu!B^-X©S?Pffi£ 

[0 0 0 1] 



X^JfMOTX tf y FVV't— ^ ft H©-rV X ^JBI&SBfc 
<fctf, #fc, /N-F^VX^^mfeSKKS^S/N-F^ 
^x?»BB, rVx^SKKSBcSii^Stli-r 

So 

[0 0 0 2] 

[«©&«] /N-F^VX^MSBa, 9iM 
mi^ n- F -rV X 7 * JS« L T HHE-r S 0¥sf* £ L T © 

[0 0 0 3] MntLTfe, P3ftf*©«^raMf*^t0 

8 6 4 9 1 ^fRTii, t-^0^-Xi±t2*0± 

ft^-^SRtri^titSU ^-^±73fM^2* 

fee Sfe, 6-284637 ^i©77 >S« 

tftfffift-W-eft'tVfco #H¥l 0-2 1 0 6 

9 9#^<0«6an?{i, n-^7Wi«ifiWI 

[0 0 0 4] 

#if¥6 - 1 8 6 4 9 1 ^ffitfe^T, n-^/N7"© 
AMft-TSC iift< n-^/N7"©^g^?)ffi±46«^St' 
[0 0 0 5] Sfc, #H¥6-2 8 4 6 3 7#4HB©7 

^fc: 1 &7fflif L T *3 D , Ji5fe^ 

±mv ywmmm^ x^x miw^«46^-i?«cd 
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[0 0 0 6] £ 5 fc, #PFP 1 0-2 1 0 6 9 9 

* ^ 7ic*fiSc-r s c t a Bit-? h-Dtc 0 
[0007] JK±o±5affiiJih«>«Bi7»a, g^&ft 

ffigjbTOSttSM- F^VX^SEiMXlf > hVl/t- 

[0 0 0 8] *%HJ5a, ±fBffi*«p B ! !li^ft¥?*'rsfe© 
7\ «*DAMf[7&^fc^;:i:&<, Kfflfifc:*^^ 
tcfi^ixT s c £ S x XMSBfc J; / 

[0 0 0 9] 

[isii*j»^-rsfc4&o¥S] xx»s 

-^^0«JSE»5^Sr^X^J»gWc$5^T, rati 

f*tfsSf?L^^5ti, fsSf?L£Drt®jtM^5, rati 
^j«s«a«@s^^7°ii«0«^^7°ii^#fi-r« 

T, *^©rVXX»SMa, Rfff*^ mOlftS 

©ffrLvfLfc&gsftTiH^TV x^^frrs-fv X * 

«fffi^# L »S2 ttfc n - * / V? £ , C CD P 

-^/N7fc-f*Wt^tt^tiXx-^©^JSMWt?> 



mAcemzivcmfztiT^&o ait, ±mmmcR 
mmvzti. c ©s±i6ffl##gp^^^-rs ram© 

[oo l o] Sife, ^H^rVx^IKKSHo®^ 
Sa, mo L RMf*©-7?HS5(S^Ml?Wo 

Tcmim£.#<D®j3Mmitfrz, u-zw^y htm 
if % tifc p - ^/ N7ic 0^11 ^ix o Wftcrn 2 fiiif*© 

HfeM^ff A-T 3 H 1 IS £ , 0f5$fi^Jf A 2 ftfc n - 

mmtz <t 5 fcjsxfss 2 igii, -t-x©p3ff « 
alt^ i iiiiftfe itf^ 2 miLWttm 

WtZlcmLX, EgxVX7©^?LtSg$nTfH 
SfVX^ ^fSRp-r § p - # / nX^tV X ^ f^Sfffi ii , 
^-X©S'*ffii:^i«5^fcpjTSIEg»ii <fc 9 fcffi 

5„ 

[0 0 11] dcoe^fciD, ffi±i6fflgP#^P3fff*© 
«m©n^^?>«Mt^ittTffiihi6ffl«^gP^tffA 

*5 ^ 0 1 % i 5 & c 1 1 a < , &i^itft*W& 
-xi;-f*ft^Sii^fc, ^-xa«i:xVX7iffl 

[0 0 12] Sfc, »$L<a, #»D7^X7SEi& 

[0013] ctDmm^kv, m±®mmimm^ 
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[0 0 14] £?$L<a, *^W©7*-fX^JK 

[0 0 15] ^©WfiSctciD, ffilh«)fflgW©tfi^(7D5fe 

mum t ram t ©suf* i^m u mimsmv 

[0 0 16] j?SL<B, *»n-Kt-C 

[0 0 17] CO&JjgfcJ;?), ffiihi6ffl{^gptt. Kit 
a&fflgWtfflHAS C £ £ a ffiifci&flfjgfcflffig-r S 

[0 0 18] ^Sfc, ffSKit *»n-Kt-C 

[0 0 19] CcD#»J;D, M-FrVX7«gB 

AK L ^ © -?\ iffitgfc ffi& i£Tt# S #3SHI3<D ffiiti&#i 
jga/N-FrVX^,eKjgWc«iiTfe?>o BP'S, Rig 

[0 0 2 0] 

[0 0 2 1 ] (^ffiff^fl l ) H l &*%0J3©!ftM2i l 

icfc^T, />-K-rVx^IK»g«l a, H^L%t^@ 
£71/-At't-XiM2 aTTRDtttf^tlcf^fg 
ttSP2 b^Lfc7;V5-7^S©@£gP«i:LT©^ 
-X 2fc, £©ffttgP2 bWc@ 

S5tlTHXS5tl^raMtt©«SfS^»il LT©X U 
-7W3 d©X'J-^W3Wfc0^nTlKS 
5ti^?LK«St'Ma^fi5ti^RM«cD±T 2 o 

BSttHgP 5 a WMtio T^?n5fe*S8a5*TO*^ 

am h^m^nm^mm^ 4 rat ^s^cik 

-y7°6 fc, xy-^ff3«t«I<77Xh« 
7 fc, X U -7W 3 JUfcg* 2 tl^S^SttHgP 
5 aratJfA5tlT0fs«5cDffi±46i;^Sffi±46fflgP 



a- 8 1 , mm 5 ©±#«sa$tf hs? txtBs^v x 7 

71 Oil, MttgP2 b©^JSStIRDf^tP.n0K«5 
t*fLT^fc«J^^tifcXr-2 1 1 Xx-2 1 
1 cD^M«t^^Ln-2/N7 1 0©TgOT«tSttt 

-m^m^^nfmmn-^ ~?>?%y y 1 2 tzm 

[0 0 2 2] coxy -7W 3 ROTJttt* 

3l«HgP5 a fcM^S^g/>gP©«lftffiitS6fflgP« 
8©^©5feSgP^Ma-rS/c*Of»?L3 a*mj&L 

So S/c, XU-7W3C^Mffii:11ttgP2 b©^M 

[0 0 2 3] |Siett5aXrypXSOP3ftJ^K 

[0 0 2 4] S6t, *^'y?6immzMf&Zft :: t(D 

$$3LzftL?®iGm 5 ^ma Lfcm^x x y -7gp 

#3®±ffifc^j£Sftfc«£|HiaS3 btS^LTXU- 

So 

[0025] ??,tc, x9XhS7awflBSfea-b75 

7 7lORifFJ«tM?nti5 D , XU -7SPW 3 © 
TffitffM?nfc*#[Hlgl5 3 c fc"R&^6ftt^LTXy 
-7gW3 i:±tfcftg^S^\ ^oniElfi5 t©J*^6 

[0026] set, fk±®mm8n, H2ic^j; 

a tffiSg»© E ^ffi»«$ 2flT*5 D , X U -7W 
3 0MWL3 a^MaLTii«IH]gP5 af^fcffi^©^ 
gP8 a*m?n, ^©ffi^«#^gP8 b^XU-7 

« 8 tt^(OM5fe«SgP 3 b (DmmMc <fc o Tffi^fg^^ 

s^j^ss-rn^ fi±ftfflgW8^#?L3 

mm Lrctfmvmmi 5 (Dm^mc^mt^^>^ *> t 
m&^n^ tmc ^(D'm^mmm^ 5 ©«7?^ii 

[0 0 2 7] X-r-7 1 1 $5<fcCfn-2v^ 
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#ft©^>k&HAfcjftLTn— ^v^y b 1 2<D J ?-cD 

KLtn-Wl 0 tmcmem5&W&1rS<DZ 
[0 0 2 8] lcT\ KTt, ifB/N-FrVX^SKl) 

h 1 2*^t)WJ?.nfcP-^^i o^ffi 

So SSfc, xy-7W3Wc^Mft34^J?A@£ 
lEtl, X U - 7W 30±IWf^6 im&% «fc tf 
g»MT?0£S*"U XU -7W3 ©TffifcX^X h« 

[0 0 2 9] «Iif*X^|fllif*YfcfimM^^« 

»«§4ftfcMtt^*L^ffiAirSo *<E>i^ X 
'J -7~W 3 CDffiRf?L 3aME ff^cDffiltfefflgW 8 
«SALT0¥Sffi5©JI:y»5 a 8 
a *JSX"T S *©HS(S©#5feiW 8 b tt$mm 3 

d mzmmmntz * a ^mALTH^x y t-r 

So £©ffiftS^Xb>y^-£&oTffi±&fflg[S#8© 

[0 0 3 0] ^-X2©^ttg[3 2 bO^fflfllfc 

Xr-^ 1 l^ffiDf^^fclilif*Zfcffiji|*XY^fi» 
E^o OS!), ffi3if*:Z©f|fW2 bCrtflffltffljtf* 
XY©XU-7g[S#3©nJSffifcg«M£MJU fgftt 
g[52 b^tXU-7W3^JfALTll^^So C 
©fc*, rVX^SMffil 0 a£^-XS*Pffi2 at* 

#:XY££l*-&fc>#S 0 COi^tLT, ±IH^- Ft 

[0 0 3 1] ±IB«/S£<k!K ^-cD0e«5cDffi 
±J6«^fJHj!-rSo Sf\ Xf-^ 1 1 OrnVWD 
a« fc <fc S «f»gP©IK»JT:\ it t> WScD^MttS: 4 

^ l t nngw 5 as: snt mm 5 & .t # n - * ^ 

7 1 o^fBS-rVX^ 9 fc^clfi^c Lfctfrhi: 

feSKK^So 

[0 0 3 2] dcDJ^^BtfcDmiET-a, 1 
£n-*^*<y b 1 2 ^©P^cDIias^lTWfflfJWfa 

&< TfcfHS-rVX^ 9^*BLfcn-^/N7 1 Ott^f 

a ©Sf^WxV X * Y «y 7M/ V 3 y t° a 
-2 if© SS^sWSBfr 5imfc o i: * ic 

fe, ttf^^±7?icMf|iO-rS¥g (8ahi6fflgP«8) t 
<fc 5 , EHBW 5 ftWTMgLfe«SrV X^ 9 iir-^ 



So 

[0033] 2 ) mmsmm 1 -c asaf* 

o^T§iWLfc*\ ^mffi&m^un, m±tbmmt& 
Mil ^«©fl^s^#-rsgpwai^-©?^§ 

[0 0 3 4] H3«*f£Hj4cD^»fli2 tMSfi'X 
?IMS«©;£#^^£MffiH^&So H 3 icfc^ 
T, ffi±#>fflgP»2 lttlf *u 0KW2 2 

*3 <fctfX 'J -7W 2 3 ©±73ftWcg»M& ifZ?fia6 

nTiEB^nr^So xu-7W2 3t«fSft?L2 3 

a flatten, «?L2 3 afr5ffASftfcffiik«>flia$ 

«2 1 (D9v&\mm^miM2 2\^m±Amm%i 

i:LT©il«mgP2 2 awsnt^s. S±^)fflgP 

«2 1 ©^sgpaii«HgP2 2 a n^mmm^m a 

?ntl^o C©ifi3\ M DWS©-a-i'EBItfl§4^5i#* 
tii/c?P4!llffl^^©il«HgP2 2 afltfiJST:-?, »4 

emmswm&tt <fc 5 {gas c t fi't* * s o 

[0 0 3 5] *H«i2-?«, S±i6fflgP#2 

[0036] mffiMM 3 ) ±mmmnm 1 1* aa±J6 

«©±7Jf3iBlc|EH^n, ffiihi6fflgp«^n-^/N7W 

[0 0 3 7] @4a*5§0fl©^lffiffJfi3t*3^S7 i VX 

T> KihJi)fflg5H3 ia^>«ti^n, 0$5«3 2 
*5<fctfX U -7W 3 3 C0±7?fu«tfg^M* ifefl«) 

nriBg? nt ^ s « x u - 7W 3 3 \c mmmi 3 3 

a*l»5tl, n-^/N73 4CO0$e«3 2^@S^TS 
^?LS^*^T L H«gP 3 4bW5fU dcDH 
«gR3 4 bfcttffi±i6ffl«gPi:LTC0S«HgP3 4 

3 4 c^t#g«tt^fflA^tlT$5D, 

4 ©UttlHIgl? 3 4 c*TO±i6(cfffflLT^So 

[0 0 3 8] CCOcfc^t, 4 bttH4^tt»fffi 

L^gPi:LT^S5tlT$5D, otQL^gPicffM? 
tlTcSlttHgP 3 4 ctioT tBLt j;SH 

tlSo 

[0039] 4 ) mmmm \ -e nm±*b 

mm« 8 5 ©TOfclBH? flT ^ S Jf ^ lc -d^ 
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[0 0 4 0] H 5 a*^HJ5©^ffiJf^ 4 lz.&f%7 ! J x 

o T *3 D , Urttelfi 4 2 £ X U - 7"gW 4 3 © ffi*fu 

#4 3tC«f»#?L4 3 aiffllfbtU «»?L4 3aW 
f?A2tlfcffiihi6fflgP#4 lC^gPlc^^SHKIft 
4 2fciiffiihi&fflSgPi:LTO«^IHIgP4 2 a^lgtt^ 

4©Pis^HLT, sttHSN 2 amammtm-em 
a, fining 3 <, 

[0042] c*»^fi 5 ) ±mmmnm 1 -earn 0 n 

(P3fS#0 ^XU-7"gW3feJ;^M$ft§4© 

a, cnzz*&mi"eMi&Litm&-c3!>*). ±fa*ffi 
[0043] m7n^mM<D^m.mm5ici5i l f^-f^x 

T, ffi:RaS2bftfcR1&tt0-S?S«i36 1 ^SE«B!l7»H 

ssnria^snTfct), ^waS6 1 ©Tissue 

13tf5ti;fc{Sf?L6 1 afcB, ^>«©ffiit«)fflSW6 

2tfWMLit#m-eGmi<n?^Zo m±v>mmt6 2 

©JfeSSSPa EHEW 5 cdIS«H@P 5 a RtffillLTffiihft 
B&ika&*fc#rs«fc5fc8:oTVSo 6 3(ifiit 

J6fflg[5»6 2 ^Sa6Sfcii)©pittSWSfeaS»Bija2 

[0 0 4 4] JW±© <fc 5 £ , ±IBSgflfi^ 1 ~ 5 K <fc tl 

i5tt©s±46^g^^m d mmtc am d lasf^gw 
46, <t 9 Kmm^tD e u > ^g»<D«j; ? icm 0 

[0045] ^©i^aifflKtt'NfiDE u y?m. 

»T*H\ n-^ £<-X©gp n n n 3£Mfc^©M©M\F2M 
M3 S © T«fi £ < ffijz^f S C £ ftfr o fe 

«t*h\ -t-xi?it fV x^tf i^t »i 



fijifrx y tiijiftz^— ^ft-rs tst, ^-xa?p 
a t tV x 7 mwm t <d m t 2 

[0 0 4 6] ±HBHffiJfSI 1 t j;tia\ ffi±46 

fflgP« 8 (D^*05feSgP 8 a anHEW 5 ©ffi±46 tf^ffl 

<DUmM3 d A2tlTffiihS6fflgP«8^@£{[:2 
S±46fflgW8©^05feSgP8 aOfti 
46M«g|55 a |%\<DSA**^SfcS'e3 
So S±i6fflgW8ii§gt?iitt^JfLT5 l cSgP 
8 a©f— /n8 c T'ffi±46MggP 5 aftt^tJfA? 

[0 0 4 7] ±l2*ffiJfHl~5tc:j;tia\ /n 

-FxVX^JKKiSWc$5V>t, ^-Xl¥l2aJ:f 

[0 0 4 8] ±HS*Slff^ 1 t»a % ffi±i6fflgP# 

LTWl\ COIB, XiJ-7^»3«L3a^ 
KfflLT^«« 5 a Wfc: C *ff^«© 2 ficD^gP^ff 
A?n/c«MS»?L3 a fcjg*Si|ft if-PBSSft-TV 

[0 0 4 9] Sfc, ±fB*Slff^ l-^ti, EJ^KCffiih 
4&ffl3W 8 8 b ^X U -7gP# 3 ©ffi 

5feSgP3 d©R^tioTffiihi6ilgP«8 

<, C^Jf^ta, S^ijT?ffi^?L3 afcitM3 
d tS±46fflg|5« 8 * ^S ^S^$» S 0 
[0 0 5 0] 5 5 fc, ±H2^ffiJf H 1 ~ 5 -ett, 80hi6 

[0051] $p>ic ±Msmsmi~5va, ra^tt 

©■&?ittS4 l^fclUKtt^Jf Afttffi±46fflg^^}f A 
LTm<Dm±tt>tLtct)\ ffi±46fflg^}fALT-fe>y 

h L^fitras 4 rat nHEia^jf x-rs <t 

5tLTU(, S±i6fflgP#t#tti: 

x-/^f$/c^T, fijitt ct <yy?7 ^i?3SttHgpra 

tffi±46fflgP«©5feSg^fu«5ti:S <t 5 fcTftfcf<k 

[0052] sstc, ±ib*ss^ i -en, m±ttmr> 
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[0 0 5 3] 

46, «© <t 9 %$ft^© u ymm<D£ 5 tcm ms^ 
x * fgaa t © m % pft^ iff 5 fuH?*i6 -r n 

oT, fi£*©c3;?k:§SB©A»&^fc^ci:&<, iff 

[0054] M5f<a2tj;n^ KihJ&fflastja 

§^ fc ?¥14^ L T fti»© r-/ ^ffiit&ffl^g^ 
ftg^cft^g^g^ t Jf A-T S c i: ? £ 
So 8atJ6fflgW©l§«fJBc|ft£ffiiALT&ffiit 

[0 0 5 5] H:&B3fc«fcftfcr, Slh46fflgW 

J6fflg«@£{fc2#££:«^ Btifcafflaw®**® 
MSgMitfeffl^gPft^S Al^-Sft^^S z: 

[0 0 5 6] H:&E4fc«fcftfcr, ffclka&Eflte 

**fi8-rsi:«t, ?i DWSi:0ffetti:©3i»^i# 

[0 0 5 7] 3?.!^ M5f<S5t<fcn^ A-FfVX 

tgmmwvte, ^-xmmmtT*^ 7s^mwmt(uiiL 



[Hffi©ffi¥%«] 

m 1 ] ^hom 1 *7&t7 t jx*msmm<D 

[02] Hi ©xy-7W©«f?L^©80hi6fflgW 

im 3 ] ^mmmm&m 2 ©f^ x ^msb©^ 
[0 4 ] #^©»?mi 3 ©tv x2®mmw<D£¥ 

[H 5 ] #$8HB©*ffl0gflg 4 ©t=V X»8i« 
[06] H 4 ©rV X ^IMASH©MM©fi¥5>^^ 

[H 7 ] *5gH^©*ffimi 5 ©fa^itiicff 

[^©M 

1 ^-FxVx^fgftSB 

2 ^-X 

2 a g^ffi 

2 b ffttgf 

3, 2 3, 3 3 XV~f3U 

3a, 23a, 33a, 43a, 53a, 61a U 

mi 

3d mm 
4,61 ilrrMSS 

5, 22, 32, 42, 52 

5a, 22a, 34c, 42a, 52a JS^HgP 

7 X7XM6 

8, 21, 31, 41, 51, 62 ffiltJ6fflgP# 
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